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ESTIMATING THE METHANE CONTENT OF DEEP DONBASS SHAFTS

G. D. Lidin

/Tebles are appended./

It is possible to deduce some empirical principles on the probable rate
of methane liberation at deep levels of coal mines on the basis of available
factual data. :

Tt is known that the rate of absolute and relative liberation of mine
methane increases as mining progresses, with the transition to deeper levels
and with increased productivity of the mine. The changes in methane content
which occurred from 1898 to 1941 in coel mines in the Donbass are shown in
Table 1.

The methane content in mines of the Kuzbass increased even more rapidly;
where for an average depth of workings of 100 meters the total liberation of
methene amounted to 30,000 cubic meters per day in 1938, it was 70,000 in
1942, end 160,000 in 1946. Judging by preliminary date, the gas content of
Karaganda and Georgia mines 1s high and 1t must be expected that, as operae--
tions increase in these regions, the methane content in mines will equal that

- now observed in the Donbass and the Kuzbass. The relative methane content in
mines varies in different basins, depending on the depth of operations, as
shown in Table 2. .

From the data in Table 3 it can be established thah the gas content of
mines increases more or less uniformly with the depth of the mine and that
the methene content 6f mines at the ssme level is in most cases of the same
order in different basins. Slight deviations can be explained by a -differ-
ence in the gaseousness of the basins and also by a difference in the inves-
tigation methods employed.
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Information collected on the methane content of Donbass mines from 1937 to
1941 made it possible to establish that the methane content increases compara-
tively uniformly at the rate of approximately one cubic meter per ton of daily
output when the depth of operstions has been increased by 26 meters. The same
figure for the Kuzbass, judging by the limited data of the upper levels, is ap-
proximately 20 meters. It is 40-45 meters for the Ruhr Basin and 20-30 meters

for Lancashire.

It follows that the concept of a methane content gradient in mines can be
introduced and it can be considered that the methane content in mines, start-
ing at & certain depth (below the zone of gas escape), increeses approximately
in . direct proporticon to the depth of mining cperations, that is:

g equals H- HQ —+ 9o

a

where q equals the relative methane content of workings (cubic meters per ton
of daily output) at a depth of H meters

equals relative methane content of wcrkings (cubic meters per tons of
deily output) at a depth of Hy meters

. metersg
& equals methane content gradient cubic meters per ton of daily output

During tests made of the formmla in a number of Donbass mines it became
clear that, using average values of methane content derived on the basis of
adequately long observations, results which correspond closely to the glven
equation are obtained.

Proportional dependency between the methane content and depth of workings
is established only after a certain depth, since near the surface coal seams
contain either no methane or a very small amount. This zone is called the
zone of gas escape; its lower limit is set at the depth at which methene con-
tent of the workings reaches’- 5 cubic meters per ton of daily output, since
there is neither persistence nor uniformity in the liberation of methane in
mines when the methane content is less.

On the basis of this formula and prolonged observations of gas libera-
tion, the methane content of mines in Tsentral'nyy Rayon and in the Stalino-~
Makeyevka and Almazno-Mar'yevskiy regions was estimated.

The methene content in mines in Tsentral'nyy Rayon was studied for 5
years. Ample materisl from these observations permitted deduction of average
indexes of methane liberation for a number of levels of the largest mines.
Averaged indexes of methane liberation for some mines of the south wall of
the anticline are shown in Table 3.

The data cited indicates that the methane content’ gradient in mines of
Tsentral 'nyy Rayon ranges from 25 to 36 meters and averages approximately 30
meters.

Using data reported on actual methane liberation at the levels being
worked, the depth of the gas escepe, and the methane content gradient indi-
cated above, the probable methsne content at depths of 1,000 and 1,500 meters
has been celculated for some mines of Tsentral'nyy Rayon according to the
formula proposed above, and is presented in Table k., It is evident from this
table that the rate of methane liberation reaches 30~35 cubic meters per ton
of daily output in the majority of mines at a depth of 1,000 meters and ap-
proximately 50-55 cubic meters per ton of daily output for mines at a depth
of 1,500 meters. .
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These values of probable methane content only apply to average indexes
for a mine at various depths. In individual seams the methane content may be
two or three times as great as these average figures because of special con-
ditions (presence of adjacent uaworked seams and interstratification) and in
zones of tectonic disturbances, gas liberation is even greater. It must also
be remembered that sudden ejections of gas have occurred in Tsentral'nyy Ra-
yon. All similar extraordinary ejections of gas can occasionally create high
concentrations of methane not permitted by operational rules. It must be ex-
pected that because of natural and operational conditions it will be necessary
on specific occasions in the future to work seams with a methare content on a
scale of 200 cubic meters per ton of daily output and containing other sections
where the methane content totals 20-30 cublc meters per ton of daily output.
All these circumstances demand planned ventilation of the mine, which permits
flexibility in the redistribution of air currents.

The gassiest area of Stalino-Makeyevke region is the central part which
is bounded on the northwest by a large overthrust. %his 1s the most interest-
ing for estimating the rate of ges liberation in deep mines.

The methane content gradient in this region ranges between 10 and 15 me-
ters for mines of the southwest group (Budennovskiy) and northern group (Shcheg-
lovsko-Chaykinskiy), between 7 and 10 meters for the western group, and between
8 and 12 meters for the Makeyevka group. The depth of the zone of gas escape
is 100-200 meters.

Using methods. indicated ebove, the probable methane content at depths of
1,000 and 1,500 meters was determined for certain important mines of these re-
gions and is shown in Table 5. The data cited indicates that the highest ges
content can be expected in the area of the "Pgentral 'no-Zavodskaya" Mine and
Mine imeni Kalinin, i.e., 80-120 cubic meters per ton of daily output at a
depth of 1,000 meters and 130-200 cubic meters per ton of daily output at a
depth of 1,500 meters. Since, according to our proposition, the gas content
is almost, but not quite, directly proportional to the depth, & methane con-
tent of not more than 1CO cubic meters per ton of daily output at a depth of
1,000 meters and up to 160 cubic meters per ton of daily output at a depth of
1,500 meters should be assumed in planning ventilation.

Mines of the Makeyevka syncline should have a lower gas content. The
methane content at depths of 1,000 and 1,500 meters in this area probably
amounts to 80 and 140 cubic meters per ton of daily output, respectively. For
deep mines of the Budennovskiy and Shcheglovsko-Chaykinskiy group the mathane
content of workings should not exceed TO cubic meters per ton of daily output
at a depth of 1,000 meters and 110 cubic meters per ton of daily output at a
depth of 1,300 meters.

The probable methare contents cited for deep mines of the Stalino-Makey-
evka region considerably exceed those for mines of Tsentral'nyy Rayon. This
is natural since in the latter area coal seams have & steep dip of 60 degrees
and in Stalino-Makeyevka slope at 10-15 degrees. If the influence of the angle
of dip is taken into account to calculate the methane content gradient along
the slope of the seam instead of vertically, 31-35 meters is the figure ob-
tained for Tsentral'nyy Rayon and 29-38 meters for the Stalino-Makeyevia region,
i.e., amounts which differ only slightly. '

The majority of mines in the Almazno-Mar'yevskiy region are not deep (up
to 200 meters), and methane is liberated either not at all or only in small
quantities. Mines in which the depth of operations reaches 300-400 meters
have a methane content of from 6 to 11 cubic meters per ton of daily output.
Processing of extensive data on gas liberation in the Mines imeni Krupskaya,
imeni Menzhinskiy, and "Al'bert" showed *%.at the methane content gradient
varies from 20 to 40 meters, depending mainly on the angle of dip of the seams.
Methane content for individual mines of the region is shown in Table 6.
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For the Almazno-Mar'yevskiy region it can be assumed that the methane con-
tent gradient is 20-25 meters for mines working seams with & dip of 10-20 de-
grees. The zone of gas escape 18 200-250 meters below the surface. In such a
case the methane content of deep mines probably reaches 40-50 cubic meters per
ton of daily output at & depth of 1,000 meters and 50-70 cubic meters per ton
of daily output at a depth of 1,500 meters. Thus, deep mines in the Almazno-
Mer'yevskiy region will in all probability have a higher methane content than
those in Tsentral'nyy Rayon and a lower content than those in Stalino-Mskey-

evka.

Estimated methane contents in mines working coal seams at depths of
1,000-1,50C meters are not as unusual as thcy may seem at first glance and in
certain cases the methane content has reached and exceeded these estimates.

In 1937 - 1938 the methune content in some Donbass mines emounted to TO-
100 cubic meters per ton of daily output and in individual operationel sections
was as high as 120 cubic meters per ton of deily output.

Conclusions

1. Under conditions of normal operation the relative wmethane content of
mines, starting at a certain depth (from the lower houndary of the zone of ges
escape), lncreases linearly with the depth of workings. - The rate of increase
of methane content with the depth (methane content gradient) is determined by
natural end operational factors and is different for different basins and re-

gions.

2. From an analysis of the methene content of mines in different regions
of the Donbass, it has been established thet in the Almazno-Mer'yevskiy region
the zone of gas escape reaches & depth of 200-250 meters; in pgentral 'nyy Ra-
yon, 200-300 meters; and in Stalino-Makeyevka, 100-200 meters. The methane
content gradients in these areas are 20-30, 25-35, and 7-15 meters, respective-
ly. Using these figures end the proposed formule it is possible to estimate
probable methane content at great depths. Calculations showed that the rela-
4{ive methane content of mines in the Almazno-Mar'yevskiy region mey reach 4o-
50 cubic meters per ton of daily output at a depth of 1,000 meters and 50-7C
cubic meters per ton of daily output at a depth of 1,500 meters. In Psentral' -
nyy Rayon the figures are 30-40 and 40-50 cubic meters per ton of daily output,
respectively, end in the Stalino-Makeyevka region 60-100 and 100-140.

3. From the figures cited, it follows that when the mine capacity is
3,000—h,OOO tons per day, 20,000 cubic-meters of air per minute will be re-
quired for the gassiest wines. Such mines will have, in addition to sections
with a high methene content (up to 200 cubic meters per ton of daily output),
other sections with a relatively low rate of gas 1iberation (15-20 cubic me-
ters per ton of daily output) . -

Table 1
1898 - 1900 1937 - 19kl
Daily liberation of methane (cu m per day) 15,000 1,280,000
Liberation of methane (cu m per ton of daily

coal output) 0.6 6.4 .
Average liberation of methane in one- gaesy

mine (cu m per day) 600 8,300
Meximum shsolute methane content of mine (cu

m per 4day) : }4,300 70,000
Maximum relative methene content of mine (cu .

m per ton of daily output) T 100
Number of gassy wines in basin (percent) 21 5k
Average depth of mining operations (meters) Less then 100 ‘ 220

-k -
CONFIDENTIAL
1 {
oQUEIEHTIA

YW

i {

i

Sanioad Gomy hrrored TorRelcase 3671106 76 - CIA RDPB0 508000005005 505050 amem

S ©



Sanitized Copy Approved for Release 2011/08/10 : CIA-RDP80-00809A000600320

S pOUFIDENTIAL ‘

663-0

50X1-HUM
CONFIDENTTAL
Table 2
Methane Content ‘ Methane Content

Level (cum per - Level (cu m per
(meters) ton of daily output) (meters) ton of daily output)

| Ruhr Lancashire

Donbass Kuzbass Basin Basin

0-150 1.2 0.3 0-100 0.k 0.8
150-250 5.7 4.5 100-200 1.2 } 12.0
250-350 9.5 10.0 200-300 5.0 ‘
350-450 11.3 - 300-400 6.3 -8.4
ks50-550 16.3 -- 400-500 7.0 (31.8)
550-800 20.0 - 500-600 16.7 23.6

- - - 600~700 36.7 25.0

- - -- 700-800 -- 32.0

- - - 800-500 .- 68.3

-- - - 900-1.,000 - (36.1)

Average 8.8 2.4 6.7
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Mine imeni

Table 3

Dzerzhinskiy

Cu M per Ton

Mine imeni
Artem

Mines No 19 - 20

Mines No 8, No 9, and
and "Komsomolets"

No 8a imeni Stalin

"Krasnyy Profintern®

Mine

Cu M per Ton Cu M per Ton Cu M per Ton Cu M per Ton
Level of Daily Level of Daily Level of Daily Level of Daily Level of Daily
(meters) Output (meters) Output (meters) OQutput (meters) Output (meters) Output
40-154 0.1 - -- - -- 80-170 2.0 -~ -
155-225 0.3 - -~ 176-257 8.6 -- -- 226-klo0 4.9
225-315 4.2 - -- - - - - 336-4ko0 7.2
"315-435 T.4 315-425 10.8 -- - 3%0-427 10.0 440-537 12.8:
435-516 10.5 425-520 14.3 4h5-533 16.2 - - -- —
516-616 14.0 520-620 17.8 - - - -- - -
NOTE: The relative methane content for these mines is as follows {in cubic meters per ton of daily output):
Mine imeni Dzerzhinskiy 31
Mine imeni Artem z9 50X1
Mines No 19 - 20 and "Komso- .
molets" 36
Mine "Krasnyy Profintern” 25
. Mines No 8, No 9, and No 8a
imeni Stalin 32
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Table b
Actual Libera- Gradient of Methane Depth of Probable Methane Content
Depth of tion of Methane Content Zone of (cu m per ton
Level Being (cu m per ton of meters Gas Es- of daily output)
Worked daily (cu m per ton o1 cape (me-
Mine (meters) output daily output) ters) At 1,000 Meters At 1,500 Meters
Mine imeni Artem 520-620 17.8 29 250-300 30-35 50-50
"Komsomolets" 445-533 9.4 30-35 100-150  30-35 40-50
No 1-3 "Kochegarka" 555-640 21.0 25-35 200-350 25-70 35-85
No 8a imeni Stalin 3k0-h27 10.3 30-35 200-250 30-35 Lo-45
"Krasnyy Profintern” 440-537 13.2 25-32 250-300 30-35 45-55
e g . : g e
€ 3§ , "Yunyy Kommunar" 265-346 8.5 20-30 200 3745 55-70 | g
= = . =]
: ~ =
£ 0 =
a2 E Table 5 E ==
= =
o pe—d
o~ Actual Release Depth of Gradient of Methane Probeble Methape Content —
Depth of of Methane Zone of Conteat (cu m per ton
Level Being (cu m per ton of Gas Es- meters of daily output)
Worked daily cape {me- (cu m per ton daily
Mine (meters) output ters) output) At 1,000 Meters At 1,500 Meters
Mine 50X1-HUM
Stelinskiy Rayon
"pgentral 'no-Zavodskaya 410 35.0 120-220 T7-10 80-120 130-200
No 6 “"Kapital'naya 190 7.6 100-200 10-15 60-30 90-1%0
"' Fol - 1bis 380 20.2 100-200 10-15 60-90 90-140
Makeyevskiy Rayon
Mine imeni Ka.ganovich 250 1.1
"Kepital'naya" 330 19.0 100-200 8-12 70-100 110-180
Mine imeni Lenin 350 23.2 ° -
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Table 6
Actual
Liberation of
Angles of Depth of Methane (cu m
Dip of Seams Operations per ton of
Mine (degrees) - (meters) daily output)
No 6 "Golubovka" 5-8 170 1.3
/ . No 3 bis 3-60 180 1.6
"Parizhskaya Kommuna 35 300 5.9
Mine imeni Stalin 40-60 350 6.0
ed 8 S ed
€>. 5/ ' Mine imeni Krupskaya 13-16 400 5.0% $S
= 4w ) =
parx | § ® .= =
=3 ' =
Eg E ' E rm
=== ——4
= =
et ! =
Caund % Average methane content of the Mine imeni Krupskaya f—
amounteéd to 27 cubic meters per ton of daily output,
if methane enter: from abandoned workings is taken into
ine 50X1-HUM

account.
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